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Introduction
In economic theory it is often assumed that risk preferences are stable personal characteristics. Many empirical studies however find evidence for withinindividual variation in risk attitudes 1 over time and show that changes in risk attitudes are related to changes in personal economic circumstances or demographics (see e.g. Andersen et al., 2008 , Cho et al., 2013 , Jung and Treibich, 2014 and changes in the macroeconomic environment (e.g. Bucciol and Miniaci, 2013, Sahm, 2012) . The latter are of particular interest for investigating the systematic variation in risk attitudes, since they are likely to be exogenous to the individual, while observable personal changes are often endogenous. Measures for changes in the environment are however mostly captured in long time intervals (yearly or quarter yearly) which makes it challenging to accurately match them with individual risk data that is elicited throughout the year. Also, individuals may not experience all changes in the macroeconomic environment that are captured by measures like the GDP. Utilizing data on media coverage to create a precise measure for the perceived economic environment of an individual allows to overcome the timing and information problems of the conventional measures as the media reaches a broad audience and information on relevant events are promptly broadcasted. The focus of this paper is on the link between changes in media coverage of economic news and within person changes in self-stated risk attitudes, and more broadly on the question whether changes in the economic environment can explain systematic changes in individual risk attitudes. Economic news are not only a particularly interesting and diverse measure for the perceived economic environment, but they also allow to make a distinction between long lasting and short term effects of the experienced environment. This allows to shed some light on the mechanism that mediates the relation between risk attitudes and news coverage. The media continuously relays information about economic events in a multitude of areas. In contrast to changes in news coverage of other subject areas that are difficult to evaluate or of interest only for a subsection of society, changes in the economy affect virtually everyone and an increase in the amount of bad economic news can be interpreted as a worsening of the economic situation that is experienced by the individuals. While several studies focus on how risk attitudes are affected by rare extreme events like the financial crisis (e.g. Guiso et al., 2013) or natural catastrophes (e.g. Hanaoka et al., 2014) , economic news have the advantage that they allow to capture more than one event and also provide an inherent metric for weighting the event's significance. In contrast to conventional aggregate economic indexes, news capture more detailed information about the economy that is conveyed to individuals on a daily base. They therefore constitute a continuous and overarching measure for changes in the economy, which allows individuals to infer and regularly update their own individual risk exposure, e.g. income or unemployment risk, from the information they receive.
Empirical evidence suggests that the media may influence individuals' formation of risk beliefs (see Wahlberg and Sjoberg, 2000) . In an economic context Garz (2012) , e.g., finds that individuals' perception of job security decreases in years with an increase of news coverage about labor market policy. Generally, it is found that the media has an influence on several social and economic outcomes (for an overview see DellaVigna and Ferrara, 2015) .
Many previous studies investigate the determinants of risk attitudes using cross sectional data. They show that the spectrum of how people deal with risk is broad and that considerable heterogeneity in risk attitudes among individuals exists (see e.g. Barsky et al., 1997 , or Dohmen et al., 2011 . Individual attributes are frequently investigated as influencing factors. Empirically confirmed findings are that the willingness to take risks is negatively correlated with being female and positively with income, wealth, height and education (see Donkers et al., 2001 , Hartog et al., 2002 , Dohmen et al., 2011 .
Personal experience is another factor identified to play a role for risk taking behavior. Malmendier and Nagel (2011) find that individuals who experienced periods of low stock market returns report lower willingness to take financial risk, are less likely to participate in the stock market and have lower expectations about stock market returns. Their estimations show that the influence of recent experiences on risk taking behavior is stronger than the influence of distant experiences.
A further strand of literature suggests that risk attitudes depend on individuals' emotions at the moment the attitudes are accessed, thus capturing immediate effects. Most relevant for our context is the finding that individuals that are subjected to a treatment which induces an anxious mood are more risk averse as compared to participants that are untreated or are induced a neutral mood (Raghunathan and Pham, 1999, Guiso et al., 2013) . In a lab experiment with financial professionals Cohn et al. (2015) show that priming subjects with a financial bust versus a boom scenario leads to significantly lower willingness to take risks in a subsequent experiment. The authors identify fear as the key channel through which this relation is established. From an additional experiment, using unpredictable electric shocks to induce different levels of fear, they conclude that fear per se, irrespective of the priming framework, is negatively related to willingness to take risks. Keltner (2000, 2001) find that dispositional fear, which also predicts state fear, is positively related to the risk assessment of causes of death and negatively related to risk taking behavior when deciding about the abatement of a deadly disease.
Due to the cross-sectional nature of the underlying data, the preceding studies are however not well suited to contribute to the understanding of within-individual variation in risk attitudes over time. A few recent studies apply panel data analysis to investigate what factors are related to this variation. One line of research investigates the effects of changes in individuals' personal circumstances. Using the risk measure from the American National Longitudinal Survey of Youth 79, that is hypothetical gambles over lifetime income, Cho et al. (2013) estimate a fixed effects model and show that risk aversion changes with personal economic circumstances. The authors find that an increase in net family income comes along with increased risk aversion. Further, risk aversion increases in the duration of employment or time spent out of the labor force and decreases with the duration of unemployment. Jung and Treibich (2014) observe correlations between self-stated risk attitudes and shocks in income, labor and health using the Japanese Osaka Panel Survey. 2 Another study that does not focus on exogenous shocks but that is still interesting There are also a few papers that investigate how risk attitudes are related to changes in the general economic conditions. Using different risk attitude measures of the Dutch Household Survey, Bucciol and Miniaci (2013) estimate a fixed effects model and find that individuals are generally more willing to take risk in periods of economic growth and less so in periods of recessions. Business cycle periods are defined based on the time trend in annual variation in real GDP, AEX stock price index and the NVM house price index. Dohmen et al. (2015) investigate the impact of the economic development as measured by the GDP on the willingness to take risks in the Ukraine and Germany. They find a significant positive correlation between the regional GDP growth rate and the self-stated willingness to take risks in both countries. In Sahm (2012) economic conditions are measured on a monthly base by the Index of Consumer Sentiment which is then combined with the risk measure from the Health and Retirement Study. The estimation of a correlated random effects model reveals that risk tolerance is significantly positively related to the Index of Consumer Sentiment.
For our analysis we combine daily economic news data from the media research institute Media Tenor with survey data from seven waves of the German Socioeconomic Panel (SOEP) on individuals' self-stated willingness to take risks. We tailor our news measures to the date of the SOEP interview on which the risk attitudes are assessed. Forming a moving average of daily economic news reports in the year preceding the risk attitude elicitation we investigate whether long lasting exogenous changes have effects on individuals' self-stated risk attitudes. At the same time we take short term changes in news coverage into account by including the deviation between the yearly news measure and the moving average of the number of news reports in the month before the risk attitude elicitation in the analysis. On top of being precise in the time dimension the media data set allows us to go into more depths with respect to the type of news that are broadcasted. Each recorded for the discussion of the stability of risk attitudes is Brachert and Hyll (2014) . Using panel data from the German Socioeconomic Panel (SOEP) they find that entering into self-employment is associated with a relative increase in the willingness to take risks. Also using data from the SOEP Hetschko and Preuss (2015) e.g. find that becoming unemployed decreases the willingness to take risks, but that this effect is transitory. news item is coded as being either good, bad or ambiguous news. Accordingly, we create short and long term measures for the daily average of each of these types of news.
Our analysis reveals that a part of the within-individual variation in risk attitudes over time can be explained by changes in media coverage of economic news. Making use of the panel structure of our data we estimate the impact of bad, good and ambiguous economic news on the willingness to take risks with a fixed effects regression, focusing on the absolute increase in the number of news items. We find that irrespective of their valuation news are negatively related to individuals' willingness to take risk in the long run. When considering short term changes the same holds for bad and good news reports, while for ambiguous news the relation is insignificant. The strength of the adjustment of risk attitudes resulting from long lasting changes in news depends on individual demographics and personality traits. Our results reveal that the long term news measures are better predictors of changes in risk attitudes than the short term measures. Using the short and long-term news measures in combination with the conventional GDP measure for macroeconomic shocks to explain variation in risk attitudes yields that news have explanatory power on top of GDP. This speaks for their precision in capturing experienced previous changes in the economic environment. The short term findings appear not to be driven by media induced changes in mood. Using one month short term measures explains our model better than using one week or two days measures. Instead, we suggest another channel through which news might influence risk attitudes. We show that negative news coverage is related to an increase in perceived risk, which we proxy by individuals' worries about job security, the economic development and the economic situation. After investigating the effects of an absolute increase in news items by valuation, we finally turn to investigate the effects of the relation between good and bad news. So far the results point out that an increase in good news, very much like an increase in bad news is related to a decrease in willingness to take risks. However, the reaction to news coverage might not depend solely on the mass of good and bad news items, but also on their ratio. We thus additionally analyze the nonlinear relation between news and risk attitudes by aggregating the news and controlling for the ratio of good and bad news. We find that with a short term news measure the relation between news and risk attitudes is negative when bad news predominate but turns positive when good news predominate. No such change in the direction of the relation is found when considering the long-term measure.
In conclusion, our results show that media coverage of economic news affects individuals' economic risk perception and their self-stated willingness to take risks. The findings are important to understand within individual variation in risk attitude measures over time, as they show that it is at least partly systematic. The exposure to economic news in the previous year is more important for explaining changes in risk attitudes as compared to the recent exposure. Our raw data indicates that on most days news show more negative than positive economic reports. In these situations the valuation of the broadcasted news appears to be irrelevant -more news are always related to a decrease in the willingness to take risks, irrespective of the considered time horizon. In exceptional situations in which good news predominate more news in the short term may however be associated with an increase in the willingness to take risks.
The remainder of this paper is structured as follows. Section 2 introduces our data and explains the choice of the main variables. In section 3 we introduce the empirical strategy and discuss the results. Section 4 concludes the paper.
Data Description
To address the question whether within-individual variation of risk attitudes is systematically related to economic news coverage, we construct a panel data set combining information from the German Socio-Economic Panel (SOEP)
Risk Attitudes and Risk Perception
The German Socio-Economic Panel (SOEP) is a large longitudinal representative panel data set (for details see Schupp and Wagner, 2002 , Wagner et al., 1993 and Wagner et al., 2007 . Starting in the year 2004, seven waves of the SOEP contain a question on the general risk attitude of the respondents. The respondents are asked to assess their willingness to take risks on a 11 point scale, from 'not at all willing to take risks' to 'very willing to take risks'. The survey question is experimentally validated and found to be a good predictor for a number of risky decisions (see Dohmen et al., 2011) . For the years that are included in our analysis, the standard deviation of self-stated risk attitudes across individuals amounts to 2.01 while the within-individual standard deviation is 1.41. Given the relatively high within-individual variation, an investigation of whether changes are systematic or pure measurement error suggests itself.
In order to obtain more insights about the mechanism that determines the relation between news coverage and risk attitudes, we make use of another item in the SOEP that elicits to what extent respondents are concerned about various issues. The areas that are relevant for our analysis are the respondent's economic situation and job security as well as the general economic development. The respondents answer on a three points Likert scale with the choices 'not concerned at all', 'somewhat concerned' or 'very concerned'. We use these questions on worries as proxies for individuals' risk perception in the different areas.
The SOEP further contains a variety of personal and household information that we use as control variables. We include information on whether a child below age sixteen is part of the household, the employment status, household income (adjusted by CPI and the size of the household 4 ), marriage status and health status. Tables 1 and 2 provide detailed information on the data that we use for our main analysis, as well as additional background information that is constant over time (such as gender or year of birth) and that can therefore only enter fixed effects regressions through interactions.
News Coverage
The news coverage data are provided by the media research institute Media Tenor. The institute analyzes TV news reports as well as newspaper and magazine articles on a diverse range of topics by applying media content analysis. The evaluation is done by professionally trained analysts who identify and categorize on a daily basis each report according to a set of criteria, among others its content and valuation.
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Our analysis focuses on news coverage of economic topics in the following leading German newscasts and newspapers: ARD Tagesschau, ARD Tagesthemen, RTL Aktuell, ZDF heute, ZDF heute journal and Bild-Zeitung.
reports in the topic group 'economic situation/economic policies', to which we will from now on refer to as 'economics'. 
Combined data set
While the news coverage information is available on a daily basis, we also know the date of the SOEP interview for each participant. We can thus link the two data sets on the exact date. We construct moving averages of the daily number of economic news reports during the year (364 days) and the month (28 days) preceding the day of the SOEP interview. For the analysis we combine the long-term yearly news measure with a short term deviation measure that is the difference between the monthly and the yearly moving average in news. That way we can capture long-term developments in news coverage as well as rather immediate changes in our analysis. Table 3 provides information on observation numbers, means and standard deviations of both, the year and the month measure for negative, ambiguous and positive news in our regression sample. Overall, the average number of good news reports is relatively small. For the yearly news measure the average of good news reports is 2.58, whereas ambiguous and bad news are more frequent, with an average daily number of 4.71 and 4.44 news reports respectively. Also the variance of good news reports is lower with 0.48 than Average daily number of news items (negative, neutral, positive and aggregate) during the month and the year preceding the interview in our main data set. Hence these averages need not coincide with the yearly news averages, since the daily averages are weighted by the number of observations for each date.
those of ambiguous and negative reports (0.63 and 0.78 respectively). For the monthly news measure qualitatively the same differences are observed. However, the variance of ambiguous and bad news is even higher than for the yearly news measures (1.02 and 1.11 respectively), while the variance of good news is very similar for both measures (0.51 for the yearly news measure).
In 2009 with the beginning of the financial crisis, the average bad economic news coverage increased. The number of bad news is high in that particular year with a monthly average of 6.15 reports per day. Also the yearly measure has the highest averages in 2009 and 2010. Figure 1 shows the variation in the number of economic news reports over time. The two graphs on the top row provide information on the yearly news measure. The left panel displays aggregate news coverage and the right panel divides the news according to their valuation. The second row shows the same graphs for the monthly news measures and the third row those for the deviation measures. The yearly (monthly) news measure has an average aggregated news coverage of approximately 9.01 (9.23) reports per day and a standard deviation of 2.18 (2.55). 
News Coverage and Risk Attitudes
To investigate how exogenous changes in individuals' economic environments influence the temporal stability of general risk attitudes we apply a fixed effects (FE) model, making use of the panel structure of our data. We regress the risk attitude measure at different points in time on the three yearly news measures (bad, good and ambiguous) which we combine in the vector News Figure 1 . If we take our regression sample instead (as reported in Table 3 ) where some days are represented several times and others not at all, we get a daily average of 10.11 (9.90) news items with a standard deviation of 1.20 (2.04). the interview. u i denotes an individual fixed effect and it stands for a time variant idiosyncratic error term. The personal changes in life include changes in the household composition, in the marital status, in the employment status and the household income, and in the subjective health of the individual.
While our news measures do not differ between individuals on any given day, there is heterogeneity in news coverage across the sample within one time unit t since we adjust the news measures to the interview date, rather than using a coarse yearly average. Table 4 shows the results from estimating the FE model described in equation 1. In Column (4) we estimate the full model; the preceding columns report the results of additional FE regressions with limited inclusion of the variables of interest. In Column (1) we first regress the risk attitude measure only on personal changes to get a baseline for understanding how much additional within-individual variance can be explained by adding changes in news coverage. Many of the personal changes are endogenous, either directly chosen by the individual (such as getting married) or influenced by earlier decisions of the individual (i.e. those who choose to work on a job with a higher unemployment risk are more likely to become unemployed). While any interpretation of the coefficient other than being a simple correlation is not possible, it is still interesting to briefly look at the relations. Adults are significantly less willing to take risks if there are children below age sixteen living in the same household. Also when getting married individuals are less willing to take risk than if they are not (yet or anymore) married. We do not find any relation between changes in and out of unemployment as well as changes in household income and individual risk attitudes. Finally, changes in reported health are significantly related to within-individual changes in risk attitudes, with better health being associated with a higher willingness to take risks.
We additionally control for the month and the year of the SOEP interview. The control for the timing of the interview within a wave is to deal with heterogeneity in availability of the individuals. More busy individuals could be harder to reach by the interviewer and thus be interviewed later in the calendar year. The year trend captures age effects as well as a general development over the years that is not captured by the news. 9 The year trend in this first specification is negative, as can be expected due to the age effect.
10 The coefficients of personal changes are robust to the inclusion of exogenous changes in the model, as can be seen across the specifications.
In Column (2) we add the yearly news measures for bad, good and ambiguous reports. An increase in the average number of economic news reports, irrespective of the valuation of the news, appears to be negatively related to the willingness to take risks.
11 One additional bad news item in the daily average is related to a 0.455 points decrease in a person's general willingness to take risks while the according decrease for an additional report of good news is 0.607. For ambiguous news the coefficient is much smaller with 0.061, but still highly statistically significant and negative. In Column (3) instead of the yearly news measures we include the monthly news measures. Here we also find a significant relation between the willingness to take risk and bad and ambiguous news. The coefficients are 0.11 and 0.165 respectively. For good news the relation between self-stated risk attitudes and the monthly news measure is not statistically significant. The explained variance of the model is higher when we include the year measures than when we use the month measures (0.045 versus 0.032).
The analysis in Column (4) finally combines the long and short term measures. We regress the willingness to take risks on the year measures and additionally include the deviations between the year and the month measures. Comparing the full specification to the specification in Column(1) which only includes personal changes, we note a significant increase in explained variance, from an adjusted R 2 of 0.004 to 0.046. We confirm the significant negative relation between the willingness to take risk and news for our long-term yearly news measure, irrespective of the valuation of the news. The coefficient for the short-term deviation is significantly negative for bad and good news, but insignificant for ambiguous news. We find that both, persistent and temporary changes in news, affect individuals' willingness to take risks. These effects constitute a small but systematic part of the variance in individual risk attitudes over time. 
Explanatory Value of News
A conventional proxy for exogenous changes in individuals' environments are yearly changes in the regional gross domestic product. However, the GDP as indicator for changes in the macroeconomic conditions only allows to relate coarse yearly averages to the risk attitude measure. In the following analysis we show the explanatory value that our short and long-term news measures have on changes in risk attitudes on top of the conventional measure for an exogenous change in the economic situation.
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Column (1) of Table 5 shows the FE regression of the general risk attitude on GDP change and control variables. A positive change in GDP is associated with a higher willingness to take risks, meaning that in times of economic upswings people are more willing to take risks. This effect is in line with the interpretation of our media coverage data. The coefficient of GDP amounts 12 Analyzing the effect of news coverage on risk taking in domains that are unrelated to an economic context is currently not feasible with the SOEP data but very interesting for future research. Respondents of the SOEP were asked about their domain specific risk attitude in the years 2004 and 2009. The questions apply the same wording and scale as the general risk question, but are more specific with respect to the risk taking context. Using the domain specific willingness to take risks instead of the general one yields results for the long-term news measures that are largely in line with our general results. For the short term news measures the interpretation of the results is less clear. These findings are not explicitly discussed here, since the analysis with only two waves of the domain specific risk attitudes is not sufficiently robust to derive meaningful conclusions. The results are available upon request from the authors. 13 We use statistics on the changes in GDP for all German regions provided by the Federal and State Statistical Offices and adjust GDP for inflation. to 0.070 and the model has an adjusted R 2 of 0.024. Column (2) in Table 5 shows the FE regressions of the individuals' willingness to take risk on GDP change, the yearly news measures and the short term deviations in news. We can observe a doubling in the adjusted R 2 between Columns (1) and (2), reaching an R 2 of 0.046 when the news measures are included. This shows that the economic news measures have additional explanatory power on top of the macroeconomic indicator GDP. Moreover, when comparing the adjusted R 2 of the regression including GDP and news as independent variables to the same specification but excluding GDP (reported in Table 4 column (4)), we see that adding GDP to the model does not additionally increase the explained variance. The additional predictive power could be due to the higher precision in the measurement of news coverage. Our measures allow to adjust the year moving averages of news reports to the date of the SOEP interview. Further they also capture more than just information about GDP fluctuation as can be seen in the overview of subtopics within the main topic of economic that is displayed in Table A1 . Relevant changes in the economic situation can therefore be captured in much more detail by economic news reports as compared to the GDP measure. Finally, while individuals might not notice all the factors which comprise the GDP, they are able to observe all the events that are published or broadcasted in the media. Thus, the news measure captures better what the individuals are exposed to and really experience.
Risk perception
There are several ways how news could potentially influence risk attitudes. One of them is that news coverage has an influence on individuals' risk perception. In this subsection we show how news relate to changes in risk perception that are proxied by information on how worried people are about various issues. The SOEP provides yearly information on how worried individuals are about 1) their own economic situation, 2) their job security (information available only for employed people), and 3) the economic development. The scale ranges from 1 'not worried at all' to 3 'very worried'.
Similar to the first part of the analysis, described in equation 1 we apply fixed effects regressions to estimate how changes in individuals' economic environments are related to within-individual changes in worries. Table 6 shows the fixed effects regressions of worries on the long-term and short-term measures of news, as well as personal and time control variables.
Column (1) of Table 6 shows the relation between news and worries about the economic development. Bad news are positively related to individuals' worries, both in the short and in the long run. That means the more bad news individuals encounter over the year, the more worried they are about the economic development. The relation between good news and worries about the economic development is statistically significantly negative, i.e. more good news over the year relate to less worries. For ambiguous news both relations are statistically insignificant. In Column (2) we report FE regressions with worries about the own economic situation as dependent variable. The short and long run effects of bad news are in line with the previous findings. However, both good news measures are insignificant, while ambiguous news are negatively related to the worries in the long run but positively in the short run.
Column (3) reports -for all respondents who are currently in the labor force -how worries about job security relate to changes in news coverage. Here only the year measure of bad news relates significantly positively to job worries. While the positive news measure is not significantly related to the worries, for ambiguous news we find the same pattern as in Column (2): in the short run news are positively related to worries and in the long run negatively.
Overall, bad news are related to an increase in individuals' worries in the short as well as in the long run, while the relations for good news tend to go in the opposite direction or to be insignificant. Ambiguous news instead increase worries in the short run, but lead to a decrease in worries in the long run.
Concerning the personal changes, we find robustly over all regression specifications that changing into a household with a child below the age of sixteen, becoming unemployed, a decrease in household income or a decrease (1), 'worries about the own economic environment' in Column (2) and worries about the jobsecurity' in Column (3). Only respondents who are employed are asked about the jobsecurity. The variable 'year: bad news' stands for the average of bad news reports per day over the past year, while 'month: bad news' analogously represents the average over the last month. 'month dev: bad news' captures the difference between the yearly and the monthly average in bad news. '1 if children in HH' captures if there are any children under 16 in the household. 'lag ln HH income' captures the CPI and household size adjusted log household income. Robust standard errors in parentheses, * significant at 10%; * * significant at 5%; * * * significant at 1%.
in subjective health relate significantly to an increase in individuals' concerns.
The results presented in this section indicate that economic news do indeed influence individuals' concerns and thus their risk perceptions. We suggest that risk perception could be a possible channel through which economic news influence individuals' willingness to take risks. At this point however we have to suffice with the suggestive evidence discussed above, since our risk perception variables are too coarsely measured to explain sufficient variance in the willingness to take risk in order to make a structural analysis possible. 
Affective reaction
As pointed out in the introduction, empirical studies show that risk attitudes may be influenced by individuals' moods the moment they are assessed. In our context bad (good) economic news may trigger (alleviate) anxiety or fear about the general economic situation and in turn influence risk taking behavior. Such an emotion-driven reaction would suggest that the news coverage just before the risk attitude elicitation has a particularly strong effect on risk attitudes.
We investigate whether the effect of changes in economic news coverage is rather related to news induced emotional changes or whether it is mainly rooted in a long-term adjustment of individuals' economic risk perception. The strong results for the yearly news measures that we show above already indicate that our results are likely not driven by an emotional reaction. However, one could still argue that more prompt measures of news would perform better. To address this concern we construct additional short-term news measures that capture the average daily number of economic news reports during the week and the two days preceding the day of the SOEP interview.
In Table 7 we present the results of fixed effects regressions of risk attitudes on bad, good and ambiguous news measures for different time spans. We include average daily news measures over the timespan of one year, one month, Note: Fixed effects regressions of risk on the daily average of economic news during the year / month / week / 2 days preceding the interview, and control variables. We control for having children under 16 in the household, lagged HH income, being married and divorced, self-reported health and the month and year of the interview. Robust standard errors in parentheses, * significant at 10%; * * significant at 5%; * * * significant at 1%. one week and two days. We use standardized values in order to make the results comparable across the different specifications. This is necessary, as one news item more on average per day over the span of a complete month needs a more fundamental event than a similar increase for just two days.
Going from Column (1) to Column (4) we see that the effects of bad news become smaller in magnitude, the shorter the time frame of the news measure. For good news we observe that while in the long run the effect on the willingness to take risk is negative, it turns positive in the short run. The time span does not seem to play much of a role for the effect of ambiguous news. Overall, the news measure for the shorter time spans perform worse in terms of explained variance.
15 In general our analyses show that emotion-related 15 If we control for the yearly level of news and investigate the effect of different short-term effects are not a main determinant of the relation between economic news and risk attitudes.
Heterogeneity based on demographics and personality traits
News may affect different types of people to a different extent or even in different ways. Therefore, we investigate how demographics and personality traits influence the relation between changes in economic news coverage and changes in general risk attitudes. We investigate the interaction effects of gender, birth year, education and the "Big Five" personality traits with the news measures. The captured personality traits are openness, conscientiousness, extraversion, agreeableness, and neuroticism. The different traits are in further detail discussed in the Data Appendix. Summary statistics for the demographic and personality trait variables are reported in Table 2 . For each characteristic v i we estimate a fixed effects regression as follows.
where News Y t * is the vector containing the year measures of bad news, good news and ambiguous news. News M t * is its month equivalent. The timeconstant variable v i is always normed to the sample average in order to make the interpretation of the interaction terms easier. Table 8 shows the results of the regression stated in equation 2. Each specification includes the interaction terms with one of the above mentioned demographic or personality variables. Concerning the effect of long-lasting changes in news we find that for higher educated people and those that score high on openness, conscientiousness, extraversion and agreeableness the measures included as deviations from the yearly measures, we get similar results. For good and bad news the monthly deviation has an additional impact, while the deviation of one week or two days has a less or even statistically not significant effect. This does not hold for ambiguous news for which no clear trend can be observed. Results are available upon request. Note: Fixed effects regressions of risk on the daily average of economic news during the year and month (in deviation from the yearly average) preceding the interview, the interaction of news and personal characteristics and control variables. The characteristics variables of the interaction terms are rescaled to the sample mean, to facilitate the interpretation of the interaction term. We control for having children under 16 in the household, lagged HH income, being married and divorced, self-reported health and the month and year of the interview. Robust standard errors in parentheses, relation between news coverage and willingness to take risk is more negative for bad news and good news. This means that those individuals react stronger to economic news with respect to their self-stated risk attitudes. 16 For younger people the effect of good news is less negative. People that score high on the neuroticism scale are a particular case, as they react less strongly on negative news. This might be due to the fact that neurotic people are in general more risk averse and bad news might just confirm what they expected, so that their risk attitudes are not affected. The effect of long lasting changes in ambiguous news is more negative for females, younger people and people that score high on consciousness, whereas it is less negative for higher educated people.
Concerning the effect of short term changes in news we find much less differences in how people's risk attitudes are influenced by news. A short term increase in bad news is less negatively related to the willingness to take risk for higher educated people. For people that score high on consciousness, a short term increase in ambiguous news is more negatively related to risk attitudes.
Overall, while the general results discussed in the previous sections still hold, we find evidence for significant heterogeneity in the magnitude of the impact of long-lasting changes in news on risk attitudes. The magnitude of the effects of short term changes in news instead appears quite stable among individuals with different characteristics.
The good news share
In the previous analysis we only focus on the absolute amount of the different types of news, thus capturing linear effects. However, it is also important to take into account that a given amount of e.g. bad news may have a different effect depending on how many good news are published at the same time. Also, the different types of news measures are correlated. Therefore, we create variables that capture the relation between the good and bad news measures. The share of good news for a particular news measure, share that an increase in aggregate news is related to a decrease in willingness to take risks. For the short term measure however, the interaction term of aggregate news and the share of positive news is positive and highly statistically significant. Thus, the relation of an increase in news and the willingness to take risks depends on the composition of the news. In case news are predominantly good the relation is in fact positive. In our sample the number of bad news during the last month is however higher than the number of good news on 87% of the days. Figure 2 displays the graphical interpretation of the relation between additional news in the year or the month before the risk attitude elicitation, their composition, and the willingness to take risks. Panel a) shows the relation between the year moving average and the risk attitude measure for shares of good news ranging from 20 percent to 50 percent.
17 Clearly, the share does not have an influence on how the two measures are related. Panel b) of the Figure shows the relation between the month measure and the risk attitude measure for shares of good news ranging from 10 percent to 70 percent. Up to a share of 40 percent the relation is negative. As of a share of 50 percent, however, the slope of the regression line turns positive: an increase in the number of aggregate news in the month preceding the SOEP interview is now associated with an increase in the willingness to take risk. We conclude that while in the long run the constitution of news with respect to their valuation does not influence how news are related to risk attitudes, in the short run the direction of the relation depends on whether good or bad news predominate.
Conclusion
Self-stated risk attitudes vary over time along with the experiences that individuals make. The media captures a -largely exogenous -part of the environment that individuals experience. In this paper we use media data to examine how the within-individual variation of risk attitudes over time Total monthly news and share of positive news Note: These graphs illustrate the impact of one additional news item per day by the share of good news. The values are computed from the coefficients of the aggregate news and the interaction term of aggregate news and share of good news that we report in Table 9 . The share of good news, as well as the amount of news item per day cover the range of values in our dataset.
relates to long as well as short term changes in the economic environment.
Using panel data from the SOEP and the media research institute Media Tenor over an eight year span, we find that self-stated risk attitudes vary systematically with the amount of economic news coverage in the year and in the month before risk attitudes are elicited. A high number of bad, good and ambiguous news reports, not taking into account their relative occurrence, is associated with a low willingness to take risks both in the short and in the long run. The exposure to economic news in the previous year is found to be more important for explaining changes in risk attitudes as compared to the recent exposure. We show that in particular the strength of the relations with the long-lasting changes in news depends on individual demographics and personality traits. Using the short and long term news measures together with the conventional GDP measure for macroeconomic shocks to explain variation in risk attitudes yields that news coverage has explanatory power on top of GDP. Economic media coverage appears to be a better predictor of risk attitudes than GDP, which is likely to be due to its higher time precision as well as its ability to capture changes in the economic environment that are in fact experienced by individuals. As our fixed effects regression model is better explained when taking news coverage during the month preceding the risk attitude elicitation into account as compared to the week or the two days before, we may exclude that our results are driven by state emotions induced by the exposure to economic news reports. When aggregating the news and controlling for the share of good news, we find differences in long and short term effects of changes in the media. Looking at the distribution of good and bad news reveals that bad news are generally predominant. In this case the relation between news and risk attitudes is negative, irrespective of the time horizon of the news measure. In exceptional situations in which good news predominate more news in the short term may however be related to an increase in the willingness to take risks, while in the long run the relation is negative.
Our results show that media coverage of economic news affects individuals' self-stated willingness to take risks. A natural next step would be to investigate how changes in self-stated risk attitudes are related to changes in actual risk preferences and importantly, to changes in behavior under risk. Generally, there are three scenarios why individuals may adjust the evaluation of their willingness to take risks. 1) Individuals are stable in their behavior and preferences, but they notice a change in others' risk taking behavior and adjust their self-stated risk attitudes, because they rank themselves relative to others. In our setting changes in media coverage affect all individuals and lead to shifts in average self-stated risk preferences which allows us to exclude this point as the driver of our findings. 2) Individuals change their behavior without changing the underlying preferences. They might notice a change in the economic environment, e.g. perceive it as riskier, and therefore behave more cautiously than before. Consequently, the reflection on their actions leads them to adjust their answer to the subjective risk question.
3) Individuals change their actual preferences and therefore change their answer and likely also their behavior. While we cannot verify how individuals' self-stated risk attitudes are related to their underlying preferences, a more important question is whether the systematic changes in risk attitudes that we find translate into changes in actual risk taking behavior. Dohmen et al. (2011) find that the risk attitude measure we use is in fact a reliable predictor of risky decisions. It predicts behavior in a lottery experiment with monetary incentives and is also significantly related to self-reported risky behaviors in different contexts. Our evidence therefore suggests that if risk taking decreases in times of a high media coverage of economic news as suggested by our results, low risk taking behavior may compound the bad economic situation that is presumably the trigger for the increased coverage.
Our analysis further suggests an underlying mechanism that may explain the positive relation between risk attitudes and news coverage. An increase in bad news coverage is related to an increase in individuals' worries about economic issues, pointing at a media induced change in risk perception. Further research is however necessary to clearly identify this mechanism. A finer measure of risk perception e.g. could be helpful to understand the effect that economic news have on individuals' assessment of economic risk exposure. Information about individual media consumption behavior would further allow to control for the extent and the type of news individuals are exposed to, which would allow to more precisely quantify the relation between risk attitudes, the economic environment and risk perception.
A Data Appendix

A.1 SOEP Data
Risk attitudes are measured in 7 waves of the SOEP, in 2004 SOEP, in , 2006 SOEP, in , 2008 SOEP, in , 2009 SOEP, in , 2010 SOEP, in , 2011 SOEP, in and 2012 . The wording of the question is: "How do you see yourself: Are you generally a person who is fully prepared to take risks or do you try to avoid taking risks? -Please tick a box on the scale, where the value 0 means: 'risk averse' and the value 10 means: 'fully prepared to take risks'. You can use the values in between to make your estimate."
Our proxy for risk perception, worries, is based on yearly repeated questions in the SOEP about the respondents' concerns. We chose the 3 concerns that are related to economics and that are available for the complete time span of our sample. The wording of the question is: "What is your attitude towards the following areas -are you concerned about them?" 'General economic development', 'Your own economic situation' and 'If you are employed : Your job security'. The answer is given in 3 options: 'Very concerned', 'Somewhat concerned' and 'Not concerned at all'.
Among other control variables we include lagged household income in the main regression. We construct adjusted household income as CPI adjusted, log of the household income, after adjusting it for the household size by dividing the total household income by the square root of the number of household members. We use the CPI provided by the German Federal Statistical Office Destatis; the base year is 2010.
The Big5 personality traits are elicited twice in the SOEP, in 2005 and 2009. The captured personality traits are openness, conscientiousness, extraversion, agreeableness, and neuroticism. The Big Five domains were assessed using the BFI-S psychology questionnaire, a 15-item subset of the NEO-FFI version (see Gerlitz and Schupp, 2005) . For the assessment of each personality trait individuals indicate on a seven-point scale to what extent they agree with three statements. Averaging over the three responses yields the score for the particular trait. For each individual we take the average over time of the available information. Table A1 shows the average number of economic news in the different subtopics, separated by valuation and in aggregation. Figure A1 
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A.2 Media Tenor Data
